CASE DESCRIPTION {#s1}
================

A 23-year-old male with X-linked chronic granulomatous disease (CGD) presented with 4 weeks of back pain. Approximately 15 months prior, he was hospitalized for *Burkholderia cenocepacia* bacteremia and found to have pulmonary nodules ([Figure 1](#F1){ref-type="fig"}) and a positive bronchial galactomannan. Fungal cultures and polymerase chain reactions (PCR) for *Aspergillus fumigatus* and fungal organisms from bronchial specimens were negative. He was treated with intravenous (IV) ciprofloxacin for *B cenocepacia* bacteremia and IV voriconazole for presumed *Aspergillus* pneumonia. He was discharged on moxifloxacin to complete 3 weeks of therapy for *B cenocepacia* bacteremia, trimethroprim-sulfamethoxazole for bacterial prophylaxis, and posaconazole for treatment of presumed *Aspergillus* pneumonia. The patient was nonadherent to antimicrobial therapy and monitoring of posaconazole levels, and he was lost to follow-up.

![Computed tomography of the chest from the patient's first hospitalization. Red arrows indicate (A) cavitation and consolidation from invasive fungal disease; (B) a "reverse halo sign" characteristic of invasion into a blood vessel by *Aspergillus* species; (C) an inflammatory nodule; and (D) intrafissural inflammatory lymph nodes.](ofz449f0001){#F1}

On the day of admission for back pain, the patient denied fevers, incontinence, weakness, and respiratory symptoms. On examination, he had upper thoracic spinal tenderness, bilateral lower extremity clonus, and hyperreflexia in the patellar and Achilles tendons bilaterally. White blood cell count was 13.9 thousand/μL (range, 4.3--10.0) and C-reactive protein was 135 mg/L (range, 0--10). Spinal magnetic resonance imaging (MRI) showed a mass in the epidural space between T1 and T3, with mild cord impingement ([Figure 2](#F2){ref-type="fig"}). He underwent urgent T2 laminectomy with T1--3 posterior spinal instrumentation and fusion (PSIF). Intraoperative specimens were obtained for culture and polymerase chain reaction (PCR) of bacteria, fungi, and acid-fast bacilli. He was started on micafungin, meropenem, and vancomycin for empiric treatment of common pathogens in patients with CGD \[[@CIT0001]\].

![Magnetic resonance imaging of the vertebral spine. (A) shows a sagittal T1 fat saturated postcontrast image of the infiltrative-enhancing lesion centered at the T2 vertebral body associated with contiguous extra-osseous extension involving the epidural levels from T1 to T3 with cord impingement (white arrow). An axial T2 image in (B) demonstrates bony destruction and cortical breakthrough (white arrow).](ofz449f0002){#F2}

A real-time PCR assay identified *Aspergillus* species of the Section Fumigati (not *A fumigatus*) from the epidural mass. This assay uses a fluorescent probe to detect *A fumigatus* and related species by targeting the deoxyribonucleic acid sequence between 5.3S and 28S ribosomal ribonucleic acid genes (internal transcribed spacer 2 \[ITS2\]). Lack of binding of a second internal probe specific to *A fumigatus* was used to exclude this species. The patient was started on liposomal amphotericin B. After 8 days, culture grew the organism shown in [Figure 3](#F3){ref-type="fig"}. Species-level discrimination of *Aspergillus udagawae* was made by sequencing ITS1, ITS2, 28S, and beta-tubulin genes. Correct species identification was supported by growth at 30°C and 42°C, but not at 50°C, on subculture. The patient's history of pulmonary nodules and positive bronchial galactomannan suggested possible dissemination (eg, contiguous spread) from a pulmonary source, although this could not be confirmed.

![A cottony white mold was isolated from culture (eSwab specimen of the T2 epidural space) after 8 days of growth on Saboraud Dextrose agar at 30°C. Subculture to potato dextrose agar yielded condida after a further 5--7 days of growth, with lactophenol cotton blue prep revealing structures as shown in (A). The colony remained white and produced a lavender-purple diffusible pigment (B).](ofz449f0003){#F3}

DISCUSSION {#s2}
==========

*Aspergillus udagawae* was initially isolated from the soil of a Brazilian sugar cane plantation \[[@CIT0002]\], and it is one of several cryptic *Aspergillus* species recently recognized in patients with CGD and other primary immunodeficiencies \[[@CIT0003]\]. Despite sharing morphologic characteristics with *A fumigatus*, many cryptic *Aspergillus* species have distinguishing microbiologic features \[[@CIT0003]\]. For example, in contrast to *A fumigatus*, *A udagawae* grows at 10°C but not at temperatures \>42°C \[[@CIT0002], [@CIT0004]\].

Six cases of infectious *A udagawae* have been reported: 5 cases of invasive pulmonary disease \[[@CIT0002]\], and 1 case of keratitis after nonpenetrating trauma \[[@CIT0002], [@CIT0005]\]. Neutrophils are critical for the control of invasive aspergillus \[[@CIT0006]\], and 4 of the 5 reported cases of pulmonary aspergillosis occurred in patients with an underlying neutrophil deficiency (CGD in 3 patients, and myelodysplastic syndrome with pancytopenia in 1 patient) \[[@CIT0007]\]. The remaining case was in a woman with type 2 diabetes mellitus \[[@CIT0008]\]. To our knowledge, there are no prior reports of *A udagawae* osteomyelitis \[[@CIT0009]\].

Retrospective analyses suggest that misclassification of *A udagawae* as *A fumigatus* occurs in approximately 11%--16% of cases \[[@CIT0007], [@CIT0010]\]. Correct identification of *Aspergillus* species may be critical for selecting empiric antimicrobial therapy, because antifungal minimum inhibitory concentrations (MICs) are often elevated for *A udagawae* and other cryptic *Aspergillus* species compared with *A fumigatus* \[[@CIT0003], [@CIT0007]\]. In addition, patients with *A udagawae* may have a longer median duration of infection (35 weeks versus 5.3 weeks) and a higher mortality rate compared with patients with *A fumigatus* \[[@CIT0001], [@CIT0007]\].

CONCLUSIONS {#s3}
===========

After identification of *A udagawae*, the patient was switched from liposomal amphotericin B to micafungin and posaconazole. One month after his initial PSIF, the patient had increased pain and loosening of hardware on imaging and required a second debridement with additional hardware placement. Drug-susceptibility testing suggested the *A udagawae* isolated had favorable MICs for both posaconazole (MIC = 0.25 μg/mL) and micafungin (MIC ≤ 0.015 μg/mL). Approximately 6 weeks postoperatively, micafungin was discontinued, and the patient was transitioned to posaconazole monotherapy. Although the patient initially struggled with adherence, his last 3 posaconazole levels were therapeutic (\>1 μg/mL) \[[@CIT0011]\]. Follow-up spinal MRI showed stable hardware, resolving epidural disease, and decreased lung opacities. It is anticipated the patient will continue high-dose posaconazole for 3 to 6 months for hardware-associated vertebral osteomyelitis and possible pulmonary infection, followed by long-term posaconazole prophylaxis.
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